ABSTRACT. This paper is concerned with an analytic solution of the finite-time matrix Riccati equation. The solution to the Riccati equation is given in terms of multiple of two matrices. These matrices are found using a Schur-type decomposition for Hamiltonian matrices. Simple examples illustrating the method are presented.
I. INTRODUCTION.
The matrix Riccati equation appears in most optimal control systems design problems. This equation, in one form or another, has an importamt role in linear state and output regulator tracking, multi-variable and large scale systems, scattering theory and estimation [1, 2] .
It is known that the boundedness of the solution of the matrix Riccati equation is equivalent to the "no-conjugate point to the final time" [3] [4] [5] . The solution of this equation is difficult to obtain from two points of view. One is that it is nonlinear, and the other being in matrix form. In the present paper the solution to the matrix Riccati equation is expressed in terms of multiple of two matrices. These matrices are then obtained by using a Schur-type decomposition for Hamiltonian matrices..Illustrative examples are presented to show the feasibility of this method.
STATEMENT OF THE PROBLEM
Consider the linear time invariant system, &(t) Az(t) + Bu(t),z(to)= zo (2.1) where z(t) and u(t) are n x and m x state and control vectors, respectively. A and B are constant n x n and n x m matrices. The optimal control problem would be to find an optimal control u(t) satisfying (2. [6] [7] [8] . The solution of (2.3) can be expressed as [8] . [']
where M is a 2n x 2n nonsingular matrix. It is known that [9] This is in agreement with the result obtained in [9] . 5 . CONCLUSION A method is proposed for the solution of the matrix Riccati equation which has several applications in optimal control problems. This method transforms the problem into examining the exponential of the Hamiltonian matrix. This exponential is found using a Schur decomposition for Hamiltonian matrices. Examples illustrating the concept involved are included.
